Manipulation of triose phosphate/phosphate translocator and cytosolic fructose-1,6-bisphosphatase, the key components in photosynthetic sucrose synthesis, enhances the source capacity of transgenic Arabidopsis plants.
Photoassimilated carbons are converted to sucrose in green plant leaves and distributed to non-phototropic tissues to provide carbon and energy. In photosynthetic sucrose biosynthesis, the chloroplast envelope triose phosphate/phosphate translocator (TPT) and cytosolic fructose-1,6-bisphosphatase (cFBPase) are key components in photosynthetic sucrose biosynthesis. The simultaneous overexpression of TPT and cFBPase was utilized to increase the source capacity of Arabidopsis. The TPT and cFBPase overexpression lines exhibited enhanced growth with larger rosette sizes and increased fresh weights compared with wild-type (WT) plants. The simultaneous overexpression of TPT and cFBPase resulted in enhanced photosynthetic CO(2) assimilation rates in moderate and elevated light conditions. During the phototropic period, the soluble sugar (sucrose, glucose, and fructose) levels in the leaves of these transgenic lines were also higher than those of the WT plants. These results suggest that the simultaneous overexpression of TPT and cFBPase enhances source capacity and consequently leads to growth enhancement in transgenic plants.